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Abstract

Invasive species has been accepted as one of the major threats to aquatic ecosystems. The biological
invasion has resulted in significant ecological degradations including alteration of the structure of
populations and changes in ecosystems processes and services. There are a variety of reasons why
invaders have introduced to new aquatic areas, such as dense marine traffic, anthropogenic
modifications, extreme human use of water bodies. To display the status of aquatic ecosystem in terms
of the invasive species, benthic invertebrate communities are a very good indicator. A study was
carried out in Turkish coasts during the “Project on Establishment of the Water Quality Ecological
Assessment System Specific for Turkey” for biomonitoring studies between 2014 and 2015. In the
scope of the project, 4 invasive species Polydora cornuta Bosc, 1802; Prionospio saccifera Mackie &
Hartley, 1990; Cerithium scabridum Philippi, 1848 and Rapana venosa (Valenciennes,1846) were
identified. Some geographical distribution data of these species are briefly examined.
Keywords: Invasive species, benthic macroinvertebrate, biomonitoring, Mediterranean and

Black Sea, Turkey

Oz

Istilact tiirler, su ekosistemleri igin en biiyiik tehditlerden biri olarak kabul edilir. Biyolojik istila,
popiilasyon yapisinin degismesi ve ekosistem siiregleri ve hizmetlerindeki aksakliklar dahil olmak
iizere onemli ekolojik bozulmalara neden olur. Deniz tagimaciligi, antropojenik modifikasyonlar, su
kiitlelerinin asir1 kullamimi gibi faktorler, istilaci tiirlerin yeni sucul bolgelere giris yapmasimdaki
nedenlerdir. Istilac1 tiirler agisindan sucul ekosistemlerin durumlarini gdstermek igin bentik omurgasiz
topluluklar1 ¢ok iyi indikatordiirler. 2014 ve 2015 yillari arasinda "Tiirkive've Ozgii Su Kalitesi
Ekolojik Degerlendirme Sisteminin Kurulmasi Projesi" kapsaminda biyolojik izleme c¢alismalari igin
Tiirkiye kiyilarinda bir ¢aligma yiiriitiilmiistiir. Proje kapsaminda 4 istilac tiir tespit edildi; Polydora
cornuta Bosc, 1802; Prionospio saccifera Mackie & Hartley, 1990; Cerithium scabridum Philippi,



1848 ve Rapana venosa (Valenciennes,1846). Bu tiirlerin bazi cografik dagilim verileri kisaca
incelenmistir.

Anahtar kelimeler: Istilac: tiirler, makroomurgasiziar, biyolojik izleme, Akdeniz ve
Karadeniz, Tiirkiye.

Introduction

Globally, invasive species has been regarded as one of the greatest threats to
marine biodiversity (Simberloff et al., 2013). The rate of biological invasion has
risen over the last century, is generating big concern due to the ecological and
financial losses of invasion (Mack et al., 2000; Katsanevakis et al., 2013; Simberloff,
2014), and according to Pysek & Richardson (2010), this rate will possibly remain in
the future. It is estimated that on indigenous populations invasive species have the
most important pressures including that predominate over their assemblages and/or
introduce different features to ecosystems (Shea & Chesson, 2002; Hall et al., 2006).
It is responsible for alteration in the structure and composition of populations (e.g.
diversity, spatial distribution, density) (Fritts & Rodda, 1998; O’Dowd et al., 2003)
and changes in the ecosystem function (e.g. nitrogen cycling, light penetration)
(Grosholz, 2002; Byrnes et al., 2007; Costello et al., 2010) which are important
environmental damages.

Natural and anthropogenic global environmental changes influence the
geographical and biological implications of invasions (Lapointe et al., 2012).
Utilisation of rivers, lakes, and the coastal waters excessively by the human is
usually joined by intentional or unintentional invader introductions. Invasive species
dispersals in aquatic ecosystems have been occurring by human activities (Lockwood
et al., 2013) such as aquaculture, canal building, recreational events, shipping (i.e.
ballast water discharge), tourism and sports fisheries in the last few decades (Cohen
& Carlton, 1998; Zenetos et al., 2012; Nunes et al., 2014). The structure of many
aquatic ecosystems are being altered by anthropogenic modifications (Friberg, 2014)
and ecological assessment for all water bodies is carried out through biomonitoring
studies that have turned into a basic method for assessing and monitoring such
impacts (Olenin et al., 2010; Buss, 2015).

According to the Marine Strategy Framework Directive (MSFD), the
biological invasion is regarded highly in the biodiversity and marine ecosystem
policies of EU (Directive, E.C., 2008; EU Commission, 2011). In the assessment of
the environmental quality of marine waters, the richness and functional attributes of
invasive species will be employed as criteria (European Commission, 2010), since
that new alien species are entered European seas every year (Evagelopoulos et al.,



2015; Katsanevakis et al., 2013). Determination of the ecological status of
freshwaters and coastal waters are being done by using many biological quality
elements including benthic macroinvertebrates, phytoplankton, macro algae, fish
(Hellawell, 1986; Rosenberg & Resh, 1993; Carter et al., 2006; Boix & Batzer,
2016). Among these biological assemblages, benthic macroinvertebrates are the most
common bio-indicator, are designated as one of the biological quality elements used
in the implementation of the EU Water Framework Directive (WFD; EC, 2000).
Benthic macroinvertebrate species in aquatic environment has strong trophic
relations that could be intensely distressed by the introduction or the loss of species,
therefore the development of a bio-monitoring instruments have been empowered via
presence of indicative benthic invertebrate taxa and communities (Carpenter et al.,
1985; Strong, 1992; Pace et al., 1999; Bonada et al., 2006). However, there is a lack
of consensus on containing or given score values with regard to invasive species and
biotic indices (Gabriel et al., 2005; Arndt et al., 2009; MacNeil et al., 2013).

The coasts of Turkey have different hydrodynamic systems and marine
traffic characteristics. The Dardanel and Bosphorus Straits constitute the dense
shipping activities in Turkey and invasive species have entered locations through
these commercial ports being hotspots for invasive species. Also, intense populating
of Lessepsian migrants has resulted from the Suez Canal along the Levantine coast of
Turkey. (Cinar et al., 2006). In the country, the impacts of invasive species on
ecosystems and their roles in the aquatic environment is becoming a subject of study
(Cinar et al., 2016). This paper reviews the invasive species reported from the
Turkish coasts during a project funded by Ministry of Forestry and Water Affairs,
General Directorate of Water Management (Project of Establishing Water Quality
Ecological Evaluation System Specialized to Turkey, Project No: 2011K050400) was
conducted for bio-monitoring studies between 2014 and 2015.

Material and Methods
The benthic macroinvertebrate species were monitored at 46 stations along

Turkish coasts, but invasive species were only recorded at 5 stations located in the
Mediterranean (2), Levantine coasts (1) of Turkey and East Black Sea (2) (Fig. 1).



EDSBAKSO1

Google Earth

g : -~ 400 Km

e

Figure 1: The location of 5 sampling stations where invasive species were found.

The coordinates of five stations are also represented in Table 1.

Table 1

The Coordinates of Five Stations

Station / Coordinates Longitude (X) Latitude (Y)
EDSBAKSO01 55,3774 41,24024
EDSBAKS09 68,8656 40,58866
EDSDKKS02 41,0274 45,38094
EDSDKKSO03 48,6718 45,40383
EDSCEGS02 37,154418 37,57956

Sampling process was conducted in summer, autumn, spring and summer
seasons, respectively. Due to harsh winter conditions, the material was not sampled
in winter period. The biodiversity and benthic community structures of the area were
documented by performing qualitative and quantitative samplings at stations. At all
monitoring stations, the sampling of soft substrate macrofauna was carried out
between 2014 and 2015 with Van Veen Grab (0.1m?> sampling area) as three
replicates. Soft-bottom samples were filtered through a wash bucket with 0.5 mm
mesh. The retained material was placed in separate boxes containing a 4%



formaldehyde solution. In the laboratory, the samples were rinsed in fresh water and
identified to the species level under a stereomicroscope and protected in 70%
ethanol.

The temperature and salinity values were measured in situ. All water quality
parameters results of stations are presented in Table 2.

Table 2
Monthly Records of Mean Water Quality Parameters at the Five Sites
Test site Season Temp.  Sal. pH DO TSS  Chl.-a L.A
[’C1 [ng/L] [mg/L] mg/L  [ng/L] [ng/L]
EDSBAKSO1
1 25,55 49,90 8,19 8,08 68,80 3,10 1,20
2 19,00 28,53 7,99 7,08 61,20 3,10 4,00
3 19,65 25,99 7,85 7,24 14,40 0,10 3,70
4 29,30 33,30 8,25 8,87 17,60 0,10 2,50
EDSBAKS09
1 30,10 50,10 8,30 7,86 42,80 3,10 0,80
2 21,25 36,75 8,35 9,51 33,20 3,10 3,00
3 21,55 35,70 7,96 9,61 46,60 0,10 1,80
4 28,45 40,75 8,32 8,61 46,20 0,10 4,00
EDSDKKS02
1 28,35 17,84 8,36 8,08 33,40 3,10 -
) ; - - ; - i, -
3 2205 1231 832 931 10,40 0,10 6,00
4 2505 1595 856 8,19 30,20 0,10 1,70
EDSDKKSO03
1 28,80 18,05 8,41 8,29 32,80 3,10 3,00
2 - - - - - - -
3 22,15 10,72 8,44 9,36 320 0,10 0,50
4 27,00 17,59 8,59 8,06 28,40 0,10 6,00
EDSCEGS02
1 29,60 40,44 8,26 7,41 54,20 3,10 -
2 22,55 41,15 8,40 8,91 9,40 3,10 0,90
3 26,90 41,15 7,89 8,70 25,60 0,10 1,50
4 28,25 41,45 8,32 8,26 55,40 0,10 1,00

Note.(1= summer 2014, 2=autumn 2014, 3= Spring 2015, 4= Summer 2015)
Temp=temperature, Sa/= salinity, DO= dissolved oxygen, 7SS=total suspended solid, Chl.-a=
chlorophyll-a, L.A= light availability



Results and Discussion

During the project, 7 alien species, 4 invasive species presented in the
following section from the Turkish coasts were identified.

Polydora cornuta Bosc, 1802 (Spionidae: Polychaeta)
Soft and hard bottom samples collected to examine from the station

EDSBAKKSO1 in summer, 2015 (Fig. 3) showed that invasive species, identified as
Polydora cornuta Bosc, 1802 (Fig. 2), in the western Mediterranean coast of Turkey.

FDSBAKSO1
O

F igure2: Polydora cornuta Figure 3: EDSBAKSO1 station

This species has been reported from different regions of the world oceans
including the western Mediterranean Sea, is broadly dispersed from the Atlantic to
the Pacific Ocean (Radashevsky & Hsieh, 2000). In the Mediterranean Sea, the
spionid P. cornuta is considered to be one of the worst invasive alien species on
benthic substrates (Streftaris & Zenetos, 2006). The first record in the Mediterranean
Sea was reported by Tena et al., (1991) in organically enriched environments in the
Spanish coast (Valencia Harbour). In Turkey, Cinar et al., (2005) encountered this
species from the Alsancak Harbour in izmir Bay, the Aegean Sea. The presence of P.
cornuta in the Sea of Marmara and Izmir Bay (Aegean Sea) (Daglhi & Ergen, 2008),
the Bosphorus Strait (Karhan et al., 2008) and the Greek waters (Simboura et al.,
2008) provided that its distributional range increased within the Mediterranean and
Black Sea. Although the routes of these species continue uncertain in the



Mediterranean (Radashevsky & Selifonova, 2013), shipping and aquaculture have
been widely considered as pathways for the introduction of P. cornuta into the
Mediterranean Sea, as the specimens were found in and around the busiest
commercial harbours and mussel farm areas (Cinar et al., 2005, Simboura et al.,
2008). In all these cases, P. cornuta was identified as an opportunistic species and
also it has been commonly sampled in organically polluted sediments (Pearson &
Rosenberg, 1978).

Prionospio saccifera Mackie & Hartley, 1990 (Spionidae: Polychaeta)

Specimens of Prionospio saccifera were collected in the station
EDSBAKSO09 in spring, 2015 (Fig. 4) in the Mediterranean Sea. It was firstly
recorded from Hong Kong at 11-21 m depth and the Red Sea at 43-49 m depth by
Mackie & Hartley (1990). Blake (1996) considered P. saccifera as very common in
the western Pacific and the Indian Ocean. This species could have been introduced to
the Mediterranean Sea from the Red Sea through the Suez Canal (Lessepsian
migrants) (Dagl & Cinar, 2010). The occurrence of this species in the Mediterranean
Sea was first mentioned by Cinar and Ergen (1999). Cinar & Ergen (1999)
mentioned that reporting this species in the western Mediterranean Sea extends its
worldwide distribution, after Hong Kong and the Gulf of Suez (Red Sea), a
phenomenon of Lessepsian migration may be hypothesized

Figure 4: EDSBAKSO009 station
Cerithium scabridum Philippi, 1848 (Cerithiidae: Gastropoda)

The presence of an established population of Cerithium scabridum (Fig. 5) in
the Mediterranean Sea was reported by Zenetos et al. (2009). In this study, these



species were sampled from the EDSCEGS02 station in spring, 2015 (Fig. 6) in the
Levantine coast of Turkey. The presence of C. scabridum in the western
Mediterranean is likely due to shipping from the eastern Mediterranean (Garilli &
Caruso, 2004). On the contrary, other dispersion mechanism of this species can be
with natural way via the Suez Canal along the Levantine Sea, it is called as
Lessepsian migration (Zenetos et al., 2009). As the pattern is known for other Indo-
Pacific species, C. scabridum from the Suez Canal recorded in Egypt, Israel,
Lebanon, Syria, the southern coast of Turkey and Cyprus (Houbrick, 1992). It is
supposed that the distribution pattern of C. scabridum has been explained with a
double dispersal mechanism.
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Figure 6: EDSCESO2 station



Rapana venosa (Valenciennes, 1846) (Muricidae: Gastropoda)

Rapana venosa species (Fig. 7) were collected from two stations
(EDSDKKSO02, Spring 2015 and EDSDKKS03, Summer 2014) (Fig. 8 & Fig. 9) in
the eastern region of the Turkish coast of the Black Sea. Rapana venosa is a large
predator originating from temperate Asian waters, such as the Sea of Japan, the
Yellow Sea (Chung et al., 1993), the Bohai Gulf, and the east China Sea. It was first
introduced to the Black Sea in 1947, has since spread into the Aegean Sea
(Koutsoubas & Voultsiadou-Koukoura, 1991), the Adriatic Sea (Bombace et al.,
1994). In the Black Sea, due to lack of major predators, R. venosa has become very
abundant (Saglam & Duzgunes, 2007). In the late 1990s, the larvae of this species
carried by ballast water from the Black Sea or from the Levantine Sea into the
Chesapeake Bay (Atlantic basin). This successful invasion is supported by various
factors such as appropriate sandy bottom areas and an abundant supply of bivalve
prey (Saglam & Duzgunes, 2007).

EDSDKKSO03 ¥

Figure 8: EDSDKKSO02 station Figure 9: EDSDKKSO03 station



Conclusion

The biological invasion has resulted in significant ecological deteriorations
including alteration of the population dynamics, biodiversity and ecosystem services.
However, recognizing these alterations is not an easy task except where large, well-
known species are of concern. There are especially two ways how invaders have
introduced to new aquatic areas, natural ways such as carried by currents (e.g. larvae
of invertebrates), attached to a piece of driftwood and human-based ways such as
maritime transport, ballast waters and aquaculture. In Turkey, the marine invasive
ecology has come into focus and spatial range of invasive species has expanded for
coastal habitats in the last years. Having commercial ports take place in Turkey
costal and opening Suez Canal in the Levantine coast of Turkey make a contribution
to this situation. In this project, 4 invasive species recorded from different coasts
indicate that invasive species has become a threat to the Turkey coasts. Although the
impacts of invasive species on ecosystems and their roles in the aquatic environment
have become subjects of study in Turkey, these studies are still mainly based on
morphological examination and comparison of fixed specimens. The biogeographic
origin of a species and its morphological variability can be the subject of future
projects in biological monitoring studies in Turkey.
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(Genisletilmis Tiirk¢e Ozet)

2014 - 2015 Yillar1 Arasinda Tiirkiye Kiyilarinda izlenen istilact Makroomurgasiz Tiirler

Istilact tiirler, denizel biyolojik cesitliligine yénelik en biiyiik kiiresel tehditlerden biri olarak
goriilmektedir. Denizel su kiitlelerinde biyolojik istila oran1 son yiizyilda artig gostermis, ekolojik ve
mali kayiplar1 yiiziinden biiyiik endise yaratmistir. Istilaci tiirlerin, yerli topluluklar iizerinde de stres
olusturdugu ve/veya ekosistemlere farkli ozellikler kazandirdigi tahmin edilmektedir. Ayrica
popiilasyonlarin yapisinda ve kompozisyonundaki degisiklikler ile ekosistem fonksiyonundaki
bozulmalar (azot dongiisii, 151k gegirgenligi vb.) gibi ¢esitli modifikasyonlardan sorumlu olduklari
birgok arastirmaci tarafindan dile getirilmektedir.

Dogal ve antropojenik kaynakli kiiresel iklim degisiklikleri, istilalarin cografi ve biyolojik
sonuglarin1 etkilemektedir. Istilac1 tiirler su iiriinleri yetistiriciligi, kanal yapimi, kiyilardaki
rekreasyonel faaliyetler, deniz tagimaciligi (balast sularinin bosaltilmast), turizm ve kiiltiir balik¢iligi
gibi son yillarda artan insan faaliyetleri sonucu sucul ekosistemlere girmektedir. Tiim su kiitlelerinde
temel bir yontem olan biyolojik izleme g¢alismalari ile ekolojik degerlendirme ve antropojenik
miidahalelerin etkileri ortaya konulmakla birlikte, istilaci tiir varligi da tespit edilmektedir.

Tath su ve kiyi-gecis sularmin ekolojik durumu, bentik makro omurgasizlar, fitoplanktonlar,
makroalgler, baliklar gibi birgok biyolojik kalite unsuru kullanilarak belirlenmektedir. Bu biyolojik
topluluklar arasinda bentik makroomurgasizlar en yaygin kullanilan biyoindikatorler olup AB Su
Cergeve Direktifinin uygulanmasinda kullanilan biyolojik kalite unsurlarindan biridir. Sucul
ortamdaki bentik makroomurgasiz tiirlerinin bulunma durumu, yeni tiirlerin girisi gibi gostergeler
ortamin trofik diizeyi ile iliskilidir. Bu nedenle biyolojik izleme metotlarinin gelisimi indikator
niteligindeki bentik omurgasiz takson ve topluluklarin varligi ile giiglendirilmistir. Istilac1 tiirler kiy1
ve gecis sularinda ekolojik degerlendirmede kullanilan bir gosterge olmasina ragmen, tatli sularda
kullanimi konusunda heniiz bir fikir birligine varilamamustir.

Tiirkiye’nin Karadeniz, Marmara, Ege ve Akdeniz sahillerinde farkli hidrodinamik sistemlerin
varliginin yani sira deniz tagima-nakliye faaliyetlerini iceren yogun bir deniz trafigi yasanmaktadir.
Tiirkiye'deki ticari limanlar ve deniz trafiginin yogun oldugu Canakkale ve Istanbul bogazlar1 istilac
tirlerin giriglerini saglayan onemli noktalar olarak bilinmektedir. Ayrica, Siiveys Kanali’nin
acilmasiyla birlikte Akdeniz’in dogu kiyilarindan yogun sekilde istilact tiir girisi olmaktadir
(Lesepsiyen goc). Istilaci tiirlerin ekosistemler {iizerindeki etkileri ve sucul g¢evredeki rolleri
Tiirkiye’de ¢aligilan konulardan birisi olup, bu konuda bilimsel yayimlar son yillarda artmaktadir.

Bu caligmada tespit edilen istilaci bentik makroomurgasiz tiirleri Bati Akdeniz (2 istasyon),
Dogu Akdeniz (1 istasyon) ve Dogu Karadeniz (2 istasyon) kiyilarinda bulunan 5 istasyonda izlenmis
ve kayit edilmistir. izleme galismasi yapilan bélgelerin biyogesitlilik ve bentik topluluk yapilari,
istasyonlarda niteliksel ve niceliksel Ornekleme yapilarak degerlendirilmistir. Tim izleme
istasyonlarinda yumusak substratumdan makrofauna 6rnegi Van Veen Grab (0,1 m? érnekleme alani)
ornekleme ekipmani ile ii¢ tekrarli (replikat) olarak gerceklestirilmistir. Yumusak susbstratum
ornekleri, 0,5 mm gozlii bir yikama kovas1 boyunca filtrelenmis ve % 4 formaldehit soliisyonu igeren
ayrt kutulara yerlestirilmistir. Laboratuvarda, numuneler tatli suda durulanmis, bir stereomikroskop
altinda tiir seviyesinde tespit edilmis ve % 70 etanol iginde korunmustur.



Proje kapsaminda Tiirkiye kiyilarinda, Bati Akdeniz, Dogu Akdeniz ve Dogu Karadeniz
kiyilarinda bulunan toplam 5 istasyonda 4 istilaci tiir tespit edilmistir.

Polydora cornuta Bosc, 1802 (Spionidae: Polychaeta); Batt Akdeniz havzasi EDSBAKKSO01
istasyonunda yaz doneminde Orneklenmistir. Akdeniz’de en tehlikeli istilaci tiirlerden biri olarak
kabul edilmektedir. Ispanya, Yunanistan, Atlantik-Pasifik arasi ve Marmara denizi gibi gesitli
bolgelerde daha once goriildiigiine dair kayitlar bulunmaktadir. Literatiirde nasil yayildigina dair kesin
bir kani olmamasma ragmen, gemicilik ve kiiltiir balik¢cilig1 faaliyetlerinin P. cornuta tiiriiniin
Akdeniz’de goriilmesine sebep oldugu diisiiniilmektedir.

Prionospio saccifera Mackie & Hartley, 1990 (Spionidae: Polychaeta); Bati Akdeniz
havzast EDSBAKKS09 istasyonunda ilkbahar déneminde &rneklenmistir. Ilk olarak 1990 yilinda
Hong Kong’ta kaydi tutulmus olan P. saccifera, bat1 Pasifik ve Hint Okyanusunda yaygin olarak
goriilmekte olup, Akdeniz’e girisinin Siiveys Kanali vasitasiyla oldugu diisiiniilmektedir. Akdeniz i¢in
ise ilk kayit 1999 yilinda Cinar ve Ergen tarafindan tutulmustur. Akdeniz’de goriilmesi, diinya
¢apinda dagiliminin genislediginin bir gdstergesidir.

Cerithium scabridum Philippi, 1848 (Cerithiidae: Gastropoda); Ceyhan havzasi
EDSCEGSO02 istasyonunda ilkbahar doneminde Orneklenmistir. P. saccifera gibi yayiliminda
Lesepsiyen go¢ adi verilen ve Siiveys Kanali araciligryla meydana gelen hareketliligin rolii oldugu
diisiiniilmektedir. Dogu Akdeniz’den batiya dogru yayilmasinda gemicilik faaliyetlerinin de etken
oldugu diistiniilmektedir.

Rapana venosa (Valenciennes, 1846) (Muricidae: Gastropoda) ;Dogu Karadeniz havzasi
EDSDKKSO02 istasyonunda ilkbahar ve EDSDKKSO03 istasyonunda yaz déneminde &rneklenmistir.
Asya kokenli biiyiik bir avct tiir olan R. venosa, Karadeniz’de ilk defa 1947°de kaydedilmis olup
buradan Ege ve Adriatik Denizi’ne yayilmistir. Biiyiik avci tiirlerin eksikliginden dolay1 Karadeniz’de
hizlica ¢ogalabilmektedir. Karadeniz’de ve Akdeniz’in dogusunda bulunan R. venosa tiirlerinin
diinyanin gesitli yerlerine gemilerin balast sulari ile yayildig1 diistiniilmektedir.

Bu ¢aligma, Orman ve Su Isleri Bakanligi Su Yonetimi Genel Miidiirliigii tarafindan finanse
edilen biyolojik izleme projesi (Proje No: 2011K050400, Tiirkiye've Ozgii Su Kalitesi Ekolojik
Degerlendirme Sisteminin Kurulmasi Projesi) kapsaminda Tiirkiye kiyilarindan 6rneklenen istilaci
tirler hakkinda yapilmig bir incelemedir. 2014 ve 2015 yillar1 arasinda gerceklestirilen izleme projesi
boyunca, Tirkiye kiyilarindan 4 istilact ve 7 yabanci tiir tespit edilmistir. Teshisi yapilan istilaci
tirler; Polydora cornuta Bosc 1802; Prionospio saccifera Mackie & Hartley 1990; Cerithium
scabridum Philippi 1848 ve Rapana venosa (Valenciennes, 1846). Bu tiirlerin bazi cografik dagilim
verileri kisaca incelenmistir.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


